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Vegetable production in the republic of Yemen has expanded over the past 27 years due to the resolution issued by the Yemeni government in 1984 to prevent the import of vegetables and fruits crops, which led to raise farmer's profi ts for cultivating them. Thus Yemen has been achieved high levels of self-suffi ciency in these crops, and export the surplus to neighboring countries.
MATERIALS AND METHODS
From the accessible data of the ministry of agriculture and irrigation within the period 1995-2009, vegetable were chosen with focus on main vegetables crops which include potatoes, tomatoes, and onion. The obtained results were analyzed with the use of the statistical so ware SPSS with objective to estimate production function, trend in cultivated area, productivity, production, and available for consumption of the selected groups by using Simple and multiple regression.
where:
x is independent variable, Y is dependent variable, and the slope  1 and the intercept  0 , of the line E(Y) =   +  1 x are called regression coeffi cients. The slope 1 can be interpreted as the change in the mean value of y for a unit change in x.
1    V(t n )  t n −t 0 CAGR (t 0 , t n ) =   − 1.  V(t 0 ) 
RESULTS AND DISCUSSION 1 Production of vegetables in Republic of Yemen
Vegetables in Yemen are characterized by being dependent on irrigation permanent form springs, wells, and dams, thus the production of vegetables has been characterized by continued growth and stability compared to grain crops which characterized by fl uctuations. The potato and tomato are the most important vegetable crops, and more developed in terms of production and areas planted (National information center, www.yemennic.info/contents).
Cultivated area of Vegetables in republic
of Yemen of cultivated area over the mentioned period was 3.7 percent. The average planted area of vegetables was 69.661 thousand ha represented about 5.7 percent of average agriculture planted area during the same period which amounted to 1 222.309 thousand tons. The proportion of vegetables area of the total cultivated area was increasing when the planted area of other crops decreased especially grain (sorghum, maize, millet, wheat, and barley), therefore in 2003 cultivated area of vegetables represented 6.61 percent of total cultivated area, because the planted area of gain was at the minimum within the study period by 532.293 thousand ha (ministry of agriculture, 2004) which depend on rainwater for irrigation, Thus their area and production change according to the rainfall.
Cultivated area of Vegetables in Yemen (1995-2009)

Trend in the cultivated area of vegetables
By using the data in (1999, 2003, 2008, and 2009). time as an independent variable which was mainly caused by increased in consumption demand.
Quantity of vegetables produced in
Republic of Yemen
Vegetables production in Republic of Yemen (1995-2009)
The expansion of cultivated area of vegetables in Republic of Yemen within the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) led to increase their production.
The production of vegetable increased from 668.8 thousand tons in 1995 represented 22.6 percent of total agricultural production which amounted to 2 957.752 thousand tons to 837.678 thousand tons in 2009 represented 20.89 percent of total production. With The CAGR amounted to 3.55 percent. However the total average production of vegetables was 837.6784 thousand tons and the average contribution of vegetables was 21.03 percent of total production (see table II). Table II Function 2 and fi gure 2 indicate that the general trend in vegetables production in republic of Yemen during the period 1995-2009 was positive, increased by 26.697 thousand tons per year with statistical signifi cance according to t-test with signifi cance level 0.01. However vegetables production increased by 3.19 percent per annum of the average vegetables production at the same period which amounted to 837.6784 thousand tons. The value of the determination coeffi cient (R 2 ) revealed that the indicated variable (time) is responsible for 93 percent of the changes in the dependent variable (vegetables production) which was mainly caused by increased in cultivated area.
Trend in the production of vegetables
Data in
Productivity of vegetables in Republic of Yemen
Productivity is explicitly defi ned by the yield of useful product per unit and area. Expression per unit land area is multidimensional because various natural and human inputs, such as radiation, water, nutrients, or labor, also occur per unit land (Loomis and Connor, 1992 ).
Productivity of vegetables in Republic of Yemen (1995-2009)
There is no high change in the productivity of vegetables during the period 1995-2009. The average was 12.03 ton per ha (table II).
Trend in the productivity of vegetables in
Yemen (1995-2009) Table II Function 3 and fi gure 3 indicate that the general trend in vegetables productivity in the Republic of Yemen during the period (1995-2009) was negative, Decreased by 0.015 ton / ha per annum.
Data in
Product function of vegetables in Republic of Yemen.
Production of vegetables mainly infl uence by productivity and cultivated area. By using the data in Tables I and II product (1999, 2003, 2008, and 2009 : adjusted R square, ** mean statistical signifi cance of t with signifi cance level 0.01, the fi gures in brackets represent the value of t.
Function 4 shows the positive relationship between production and both of the cultivated area and productivity of vegetables in Yemen republic during the period (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) . It reveals that increase of cultivated area by one thousand ha leads to increase of the production by 12.247 thousand tones. And increase of productivity by one tone per ha leads to the increase of production by 68.724 thousand tones. The eff ect of cultivated area and productivity was statistical signifi cance according to t test collection 23.39 for area and 151.57 for productivity which is bigger than another in the same table with signifi cance level 0.01. Value of adjusted R square (R −2 ) revealed that all change in the production of vegetables (100 percent) caused by change in planted area and productivity (independent factors).
Cultivated area and production by governorate
Vegetables production varies from one governorate to other in Yemen Republic according to an appropriate climate for the cultivation of vegetable crops, and availability of water for irrigation. Accordingly the production of vegetables in 2009 concentrated in six governorates (Hodeidah, Sana'a, Dhamar, Ibb, Taiz and Marib), represented 73.09 percent of the total vegetables production. The fi rst governorate in production of vegetables was Dhamar with 167.588 thousand tons, represented about 15.37 percent of total vegetables production, due to increase its production of potatoes and tomatoes which amounted to 95.064 and 52.090 thousand tons, respectively. Second governorate was Hodeidah, produced 163.173 thousand tons represents about 14.96 percent of the production of vegetables, due to increase its production of tomatoes, it was the fi rst provincial producer of tomatoes with 54.201 thousand tons represents about 21.6 percent of the total production of tomatoes in the Republic of Yemen in 2009. Third provincial producer of vegetables was Taiz, with 154.561 thousand tones represented about 14.17 percent, due to increase its production of onion which was the fi rst producer with about 62.05 percent of total onion production. Fourth producer of vegetables was Sana'a with 11.78 percent due to increased its production of tomatoes, potatoes and onion. Fi h governorate was Ibb with about 10.78 percent, due to raze its production of potatoes with 101.025 thousand tons represented about 36.34 percent of total potatoes production (table III). 
Production of main vegetable crops (tomatoes, potatoes and onion) in Yemen Republic
Production of potatoes in Yemen Republic (1995-2009)
Production of tomatoes in Yemen Republic (1995-2009)
Tomatoes production in 2009 increased by about 26.14 percent compared with 1995. However CAGR over the period 1995-2009 of 3.21 percent also due to increasing planted area which increased by about 39.8 percent compared with 1995, with CAGR by about 3.32 percent. Average production of tomatoes was 234.04 thousand tons, and average productivity was 14.46 ton per ha (table IV) .
Source: Ministry of agriculture and irrigation Republic of Yemen, Department of statics and agricultural information, agricultural statistics year books (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) ).
Production of onion in Yemen Republic (1995-2009)
Onion production in 2009 increased by about 348 percent compared with 1995. It was the highest increase rate among vegetables with an annual compound growth rate during 1995-2009 of 9.33 percent, This signifi cant production increase of onion due to the increase in planted area which increased by about 336 percent compared with 1995 with CAGR of 8.66 percent. Average production of onion was 117.71 thousand tons within the same period. Average productivity was 14.16 (table IV).
Trend in production of main vegetable crops
Trend in potatoes production
By using data in table IV general trend function of potatoes production in Yemen Republic during 1995-2009 was estimated in function 1 table V. It indicates that General trend in potatoes production was positive with statistically signifi cant increased by 5.68 thousand tons per year represented about 2.62 percent of average potatoes production during the same period which amounted 217.051 thousand tons.
General trend in tomatoes production
Data in table IV are used to estimate the general trend function of tomatoes production in Yemen Republic during the period 1995-2009 in function 2 table V. It indicates that there was a positive trend which increased by 0.852 thousand tons per year represented about 0.36 percent of average tomatoes production during the study period which amounted to 234.038 thousand tons.
General trend in onion production
By using data in There was a positive trend with statistically signifi cant increase by 12.080 thousand tons per year represented about 10.6 percent of average onion production within the mention period which amounted 117.707 thousand tons.
Production functions of main vegetables
Data in table IV are used to estimate production functions for potatoes, tomatoes, and onion in where: x 1 is cultivated area (thousand tons), x 2 is productivity (ton / ha), the fi gures in brackets represent the value of t, R −2 is adjusted coeffi cient of determination, and (**) mean statistically signifi cant with level signifi cant of 0.01.
Functions 5, 6 and 7 revealed that increase in cultivated area by one thousand ha lade to increase with production of potatoes, tomatoes and onion by 12.98, 14.57, and 14.23 thousand tons, respectively, and increase by one ton per ha in productivity lade to increase in production of mentioned crops by 17.31, 15.47, and 10.36 thousand tons respectively. The value of t revealed that the eff ect of independent variables is statistical signifi cance on dependent variable according to t-test. The value of adjusted R 2 revealed that the indicated variables are responsible for 99.7, 99.9 and 100 percent of the changes in the dependent Variables for potatoes, tomatoes and onion, respectively
Consumption of vegetables in Republic of Yemen
Due to lack of data on the quantity of vegetables consumed in Republic of Yemen that obtained from the statistics issued by the Yemeni government (Ministry of Agriculture and Irrigation, IV: Production of potatoes, tomatoes, and onion in Yemen (1995-2009) The value of determination coeffi cient (R 2 ) revealed that, 90 percent of the change in the consumption of vegetables caused by time as an independent variable, which was mainly caused by the increase in production of vegetables. The Compounded Annual Growth Rate of available for consumption of vegetables is 2.54 percent.
SUMMARY
The main purpose of search is to understand the development of Production and consumption of vegetables in Yemen. The results showed that vegetables production concentrated in governorates (Hodeidah, Sana'a, Dhamar, Ibb, Taiz and Marib) which produce about three-quarters of total production in the country, and according to the given analyses, it is obvious that in the chosen statistical data about the development in production and consumption of vegetables in Republic of Yemen, the trend was positive in cultivated area, production, and consumption, and negative for productivity. Production of main vegetables crops which include potatoes, tomatoes, and onion increased, but the annual increase rate of onion production was the highest amongst the mentioned crops due to the increasing in its cultivated area. The production functions of the groups under study indicated that productivity was more important for increasing the production of vegetates, potatoes, and tomatoes, however cultivated area was more infl uential in increasing the production of onion.
